Abstract-We derive some results on determining the exponential of a derivative squared and apply it to several integrals including a communication theory integral. Using this technique, one can, in principle, compute the expected value of any function whose variables are Gaussian distributed. Some generalizations to defining functions defined as operators acting on other functions is also briefly considered.
I. INTRODUCTION
The Taylor series expansion of an exponential function can be written as which can also be viewed as a formal series [6] . 
It follows from this property that ezD is a natural operator [5] . It turns out that the only linear natural operator series is the exponential eUD or linear combinations thereof. Some non-linear operators are also natural. It is natural to consider higher powers of D in the exponential to determine wether they have any useful simple representation. It turns out that they do, which we discoveted when considering a particular integral. The integral
--m arose in n probability application where 
APPLICATION TO A COMMUNICATION

THEORY INTEGRALS
Certain integrals arise in communication theory
141 that are also useful as models of probability density functions. We originally transformed this integral into a series that resemble the Rodrigues' formula expansion of an orthogonal polynomial.
An alternative representation of this integral lead to functions of derivatives operating on a function. First, note the integral in (7) can be rewritten as
where y = a(u -b),x = b, and 2& = 1 a. . B~ Now, from [l] where Hn(z) is the n-th Hennite polynomial.
Substituting (11) 
I(h,z,v) + I*(h,x,v) = I(h,z) (18)
The trick is to find a convenient way to compute (17) or (18) that gives a good computational savings. The methods developed here can be used to treat a complete parameter range for a, but this aspect of the problem will be reserved for a paper that treats the problem more completely.
DISCUSSION
Since our primary purpose was to educational, namely to show how to evaluate the integrals by a method that is not well known to the applied community, more than a brief discussion of the underlying mathematics is not appropriate here. There are several observations, however, that seem worth pursuing. There is an underlying connection between wavelets and operator series that appears to have gone un-noticed. The integral transform in (7) resembles a Fkesnel or Morlet transform for continuous wavelets. The connection between the integral and generalized Taylor series of derivatives is suggestive of some alternative ways of representing data. 
Remark
